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Hany  operating  procedures  have  bscoms  standardized 
et  Ontario  Water  Resources  Commission  plants  during  the 
years  these  plants  have  been  in  operation.  It  wan 
realised  that  a  comparison  of  these  procedures  with 
those  of  plants  operated  by  others  mas  desirable.  As  a 
result,  plants  operated  In  Ontario  by  aunioipalltias  and 
plants  in  the  State  of  Michigan  mere  visited  by  Mr.  A. 
Beet tic  and  Mr.  D.  McTavlsh  respectively.  This  rsport 
pertains  to  the  survey  of  Michigan  operated  plants. 

Eight  Municipally  operated  plants  in  the  State  of 
Michigan  ears  surveyed  and  the  results  of  this  survey  are 
contained  in  this  report.  Staffing  practices,  laboratory 
controls,  equipment  provided,  sludge  handling  facilities 
and  maintenance  policies  are  considered  in  the  report. 

In  general,  it  mas  found  tbst  laboratory  control 
of  the  process  is  emits  extensive  and  consistent.  Most 
of  the  plants  attempt   BOD  and  suspended  solids  sampling 
on  a  seven  day  per  mask  basis.  All  of  the  tests  ars  per* 
formed  at  the  plant  and  most  of  the  Laboratory  mors  Is 
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Maintenance  of  buildings,  grounds  and  equipment 
found  not  to  bo  consistent.  Many  plants  foil  snort 
of  too  standards  of  maintenance  found  ot  OtiRC  plant* 
end  sons  snsosd  thou,  whereas,  CHIC  plants  stross 
nalntananoo  and  rely  on  plant  design,  tho  oparator  and 
Infrequent  sanpllng  for  proeoaa  control,  tho  plants  is 
Michigan  stross  laboratory  control  of  tba  procass  and 
rely  on  tho  operator  and  municipality  to  provide  proper 
nalnti 


Tba  licencing  program  in  Michigan  has  provided 
highly  trained  and  highly  qualified  operators,  fro*  a 
procass  control  point  of  view,  in  particular.  These 
operators  hare  a  higher  formal  education  than  0W1C 
operators,  on  the  average,  since  formal  education  la  one 
of  the  requirement •  for  the  various  licences. 


The  sine  of  staffs  employed  at  the  plants  surveyed 
favourably  with  those  at  0W1C  plants.  Some  are 
larger  then  OWRC  staffs,  but  incineration  is  practised 
at  those  plants.  Salaries  for  plant  operating  personnel 
in  Michigan  exceed  those  of  OWLC  plants  by  as  much  as 
fifty  to  one-hundred  percent,  la  addition,  the  differ- 
ential between  the  various  line  functions  Is  greater  and 
re  consistent  than  those  found  here. 
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TIM  Irjforaetlon  gained  fro*  the  survey  ef  the 
Michigan  plants  is,  in  portions  of  the  report,  compered 
with  data  from  OHRC  plants.  These  comparisons  and 
comparisons  with  otbsr  plants  will  prove  useful  in  plan- 
ning changes  or  new  procedures  in  our  policies. 
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Sampling  and  Mftoriton  Cootjrpl 


Process  control,  through  too  facility  of  loo- 
oratory  analysts,  van  found  to  bo  suite  extensive  at  all 
of  too  plauts  visited.  This  baa,  undoubtedly,  resulted 
from  too  emphasis  vhlcn  it  placed  on  laboratory  control 
by  too  Michigan  Department  of  Health  through  its  operator 
licencing  program  ana  its  operation  report  requirements. 

The  licencing  program  requires  a  candidate  to  be 
familiar  with  laboratory  testa  and  the  interpretation  of 
same.  As  a  result,  persons  who  obtain  a  licence  be- 
come, if  they  ere  not  already,  laboratory  and  process 
orientated.  In  addition,  since  licensed  people  are  much 
in  demand,  It  is  usual  for  the  superintendent  to  be  the 
one  licenced  and  his  influence  assures  good  process  con- 
trol through  laboratory  analysis. 

Report  forms  are  supplied  to  all  plants  by  the 
Michigan  Department  of  Health  and  these  forms  ompheslse 
the  importance  of  laboratory  determinations.  Copies  of 
blank  forms  mn  appended.  In  addition  to  the  fibular 
data  each  plant  is  encouraged  to  submit  probability  plots 
of  BOO,  suspended  solids,  flow  sod  other  operating  data. 
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All  of  the  laboratory  tests  rsferred  to  in  tho 
accompanying  tables  ara  perf oread  at  tbo  plant.  In  the 
plants  with  design  flow  below  2  MOD  tbaaa  taata  an  per- 
formed by  tbo  superintendent.  In  tba  largar  plants  tbo 
tests  aro  perforeed  by  a  cbeaist.  At  tba  Wyandotte 
(32  MOD)  and  Pont  lac  (ISS  MOD)  plants  aore  tban  ono  aen 
U  utilised  In  tba  laboratory.  However,  at  tba  Jackson 
(l$.e  MC©),  Port  •buron  (11.2  HSD)  and  Ann  Arbor  (12.5 
MGD)  plants  ons  nasi  parforaa  all  of  tba  tasts  and  at 
tbasa  plants  staples  ara  collactad  seven  days  par  week 
(Jackson  6  days). 

In  addition  to  using  Information  derived  from 
laboratory  analysis  for  tba  Michigan  Department  of 
Haaltb  reports  and  plant  control,  aany  of  tba  super in- 
tendenttf  parforsjsd  materials  balances  tbrougbout  tba 
process,  e.g.  tba  pounds  of  solids  rsaausd  by  tba  plant 
are  coopered  to  tba  pounds  of  sludge  solids  removed  by 
truck.  As  a  result  of  tbo  good  Information  which  baa 
been  obtained  from  laboratory  tests,  they  aro  eble  to 
bare  balances  better  tban  10  percent  (aany  are  closer 
to  3  percent).  This  serves,  not  only  as  a  check  on 
eaters  and  laboratory  analysis,  but  aa  an  audit  or 
balance  sheet  for  the  plants  operation. 
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A  suatsary  of  tna  saaplcs  taken  at  Che  various 
plants  visited  It  given  in  the  following  tables. 


SEWAGE     SAMPLES 


BOD  and  S.S.  Analysis 


FLMTP 


?ontposita  ] 


rop.   to  Flov 


lours     SiysATu 


Sietl 


i»Tf^« 


Design  HasM 

0.42  Utica 

1.86  Trenton 

0.21  tlaoat 

♦♦13.2  Pontine 

11.2  Port  fluroa 

15.  ft  *Jackson 

32  yandotte 

12.5  Ann  Arbor 


s 
x 
y 

SJ 
X 
X 
X 

X 


X 

X 
X 

% 

X 
X 
X 
X 


24 
12 

24 
24 
24 
24 
24 


3 
3 


pa  riod  ically 
7(:lty  lab) 


7   (Grab) 


*    Attentat  to  have  a  colifora  count  lest  than  5,000 

95  percent  of  tha  tine. 
*♦  Total  capacity  of  2  plants 
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FLAHT 


F 


S  L  U 


J 


site 


0.42  Utica 

1.86  Trenton 
0.21  Maont 

**15.2*Pootiae 
il.2  Fort  Huron 
I 5. S* Jackson 
52   Wyandotte 
l2.5*Ann  Arbor 


x 

R 

X 

X 
K 
X 


C  E     SAMPLE 
Crab 


Uv  digest-  Rilter- 

•d  i d 


Mats'     vlt  "Pit 


emmn 


*  Coaposited  over  24  hours 
**Total  capacity  of  2  plants 


7 

7 
7 


711- 

tfcate 


£  up«r-  MLS8 
tatant 


7 
7 


fc 


l*g 


ving 

7 
7 

7 


PLAKT 


0.42  t'tlca 

l.$4  Trent on 

0.21  Al«oot 

**&   2  lootUc 

11.  2  Port  Hurq 

15.  *  Jackson 

52  Wyandotte 

12.5  Aon  Arbor 


ADMTICHAL  SAMPLtS 


Volatile  solids  (l/wk),  volatile  aelda  (l/wk.) 

Volatile  solids  (l/wk),  Cyanide  (l/wk). 
Chrome  (l/wk),  Urease  (l/wk) 


Volatile  sol Ida  O/wk) 

Chrome  (7/wh),  Cyanide  (7/wk),  Volatile 
solids  (7/wk),  CI 2  residual  every  hour 

Volatile  aclda  (7/wk) 

Cyanide  (7/wk),  Chrowe  (7/wk),  Alkalinity  (7/wk), 

Volatile  solids  (7/wk),  Sp. Gravity  (7/wk), 

C©2(7/wk.) 

Volatile  solids,  Industrial  wastes (periodically) 

00P( 7/wk) .Volatile  actds(7/wk»Volatlla  solids (7/wk) 


*♦  Total  Capacity  of  2  plants 
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Staffing, 

The  Michigan  Department  of  Health  Initiated  a 
licencing  program  for  towage  plant  operators  during  the 
1950' s.  Through  tbla  program  every  treatment  plant  is 
classified  as  to  the  calibre  of  operator  required  for  Its 
operation.  This  classification  makes  it  mandatory  for 
each  plant  to  have  at  leaat  one  person  on  staff  who  holds 
a  licence  which  agrees  with  the  classification  of  the 
plant,  i.e.  if  the  Michigan  Board  of  Health  classifies 
the  plant  aa  one  requiring  an  operator  with  a  Clasa  A 
licence  then  one  man  on  staff  at  the  plant  must  possess 
such  s  licence.  The  plant  classification  is  based  upon 
population  and  type  of  process.  ?our  classifications 
ranging  from  A  to  D  are  employed* 

At  all  the  plants  visited,  the  person  holding  the 
highest  licence  mas  superintendent. 

The  remaining  members  of  staff  were  hired  for 
their  mechanical  or  electrical  skills  in  much  the  same 
fashion  aa  those  engaged  for  OWttC  plants. 

The  following  graph  Illustrates  the  number  of  men 
par  million  gallons  at  OWRC  end  Michigan  plants,  in 
general,  there  is  agreement.  However,  due  to  the  practise 
of  incineration,  the  man  power  requirement*  at  some  of 
the  Michigan  plant*  ■*.•»«  slightly  exceed  those  at  OWRC 
plants. 
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tours  of  Swpervision;- 

All  of  the  plants, with  tha  exception  of  Trenton 
<i.8o  HOD),  Almont  (0.21  MCD)  and  Vtica  (0.42  MOD)  vera 
supervised  24  hours  par  day.  Tha  plant*  receiving  the 
twenty-four  hour  eovaraga  ranged  In  size  from  12.5  to  52 
KG!}.  The  five  plant*  with  24  hour  supervision  maintain**", 
as  a  rule,  mora  than  oaa  nam  on  each  shift.  Tha  Jackson 
plant,  however,  had  only  one  nan  on  tha  afternoon  shift, 
and  one  nan  on  tha  night  shift.  Tha  Port  Huron  plant  had 
ita  ahlft  schedule  arranged  so  that  there  was  only  one 
nan  at  the  plant  fron  5  p.n.  to  *  p.n.  and  from  4:30  a.n. 
to  7  a.n.  The  cenainder  of  the  tine  there  waa  more  than 
one  nan  at  the  plant. 

Aa  a  safety  precaution,  the  operator  on  shift  at 
the  Jackson  plant  during  either  the  afternoon  or  night 
shift  telephoned  tha  operator  on  duty  at  tha  water  treat  - 
nest  plant.  These  calls  were  placed  each  hour  and  If  ana 
operator  did  not  obtain  an  answer  fron  the  other,  he  would 
telephone  the  police,  it  was  reported  that  it  had  not 
bean  necessary  to  date  to  telephone  the  police. 


11- 

The  organisations  of  tha  plant  staffs  are  similar 
to  those  need  in  OVfcC  plants,     la  tha  larger  plants,  aa 
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h«r«,  tba  organisation  was  usually  a  functional  on*. 
Organisation  charts  Cot   the  various  plants  ara  Included 
in  tha  Plant  Survsy  Sbaett  which  ara  appended. 
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Halntonancs 

The  Michigan  Department  of  Health  stresses  process 
control  and  the  importance  of  a  good  quality  effluent.  The 
standard  of  operation  from  the  process  point  of  view  Is 
quite  high  and  consistent.  The  quality  of  the  maintenance 
of  equipment,  building  and  grounds,  however,  is  not  M* 
consistent.  The  quality  of  maintenance  varies  from  plant 
to  plant  and  depends  upon  the  Interests  of  the  respective 
superintendent  and  possibly  the  municipality  In  which  the 
plant  is  located. 

The  following  tsble  compares  maintenance  at  the 
Michigan  plants  with  the  average  condition  at  CA?RC  plants. 


FLAM 

MAI 

UEU 

R   C   E 

Jes.Cep. 

Pot  Men 

Building 

Grounds 

Equipment 

Utiea 

0.42 

2 

1 

B 

C 

Trenton 

1.86 

3 

B 

C 

B 

Almost 

0.21 

1 

A 

B 

A 

Pontine 

15.2 

32 

• 

B 

B 

Port  Hura 

i  11.2 

13 

■ 

B 

A 

Jackson 

15.  * 

11 

I 

A 

A 

Wyandotte 

32 

31 

C 

C 

B 

**Aoo  Arbor 

"•* 

23 

9 

0 

C 

**  -  plant  enlargement  in  progress  at  time  of  visit. 
*  -  B  -  average  standard  of  maintenance  at  OVBC  plants. 


I 
I 
I 
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tt  should  be  noted  that  there  is  not  a  correlation 
between  tba  nan  power  and  the  quality  of  maintenance.  The 
highest  calibre  of  all  round  maintenance  was  found  at  tba 
Jackson  plant  where  only  11  man  vara  employed  (plant 
capacity  13.8  HOD). 

The  ataf  fa  involved  with  maintenance  at  the  large 
plants  are  as  follows: 


Wyandotte  (32  MGo)   -  3  mechanics,  1  electrician,  2 

groundsmen  and  2  labourers. 

Pontine  (13.2  MOD)   -  2  mechanics  and  2  labourers. 

Port  Huron  (11.2  MOD)-  1  mechanic  and  1  labourer  part-time. 

Ann  Arbor  (12.3  MOD)  -  1  mechanic  and  2  labourers  part- 
time. 

Jackson  (13.8  MOD)   -  2  maintenance  mechanics. 
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Salary  Differentials 

The  Mltry  levels  for  operators  in  Michigan  and 
superintendents  in  particular  are  much  higher  than  those 
.o  equivalent  positions  In  the  OVRC  (50  to  100  percent 
In  many  instances).  However,  with  respect  to  the 
superintendents,  It  should  be  noted  that  these  men  have, 
in  general,  higher  qualifications  than  their  counterpart 
In  the  OMRC.  Many  have  a  partial  or  complete  college 
education.  The  Claas  A  licence  holder  is  required  to 
have  completed  some  college  courses. 

Although  a  comparison  of  the  absolute  salaries  at 
Michigan  pleats  and  CWCC  plants  may  not  be  of  great  value, 
it  is  of  interest  to  note  the  salary  differentials  which 
exist  for  the  various  positions  at  plants.  The  following 
tables  list  salary  differentials  at  Michigan  and  OUtc 
plants.  The  graph  comparing  the  average  salary  of  level  11 
as  a  percent  of  level  I  for  OVKC  and  Michigan  plants 
illustrates  that  there  is  a  greater  pay  differential, 
between  the  superintendent  level  and  the  next  lower  level, 
et  Michigan  plants  than  at  0MRC  plants. 
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Salary  Differentials  -  Michigan 


kSJ^a^  ■  a 

SALAAT  AS  a  -k  qt   wnrarn 

flT'S  SALARY 

Primary  Plants 

Secondary  Plants 

Position 

Trenton 
(Itl) 

Pt . Huron 
(11.3) 

Vyandotte 
(52) 

ntlcalAaa  Arbor 
(.42)  (12.5) 

Jo5T 

Pontlec 
(14.2) 

Superintendent 

100 

100 

100 

1 
100 

100 

100 

100 

Asst .  Super  In  tendent 

M 

82.5 

44 

84 

Supervisor 

74 

74 

Chemist  til 

47 

41.5 

43 

n 

Chief  Operator 

41.5 

Sal ft  Supervisor 

57 

49 

Master  Mechanic 

41.5 

Settlor  Mate  .Mechanic 

Mechanic 

1 

43 

59 

44 

Sealer  Shift  Operat 

>* 

55.5 

Plant  Operator  I 

Pleat  Operator  11 

53 

Plant  Operator  III 

44 

Operator 

84 

41 

40 

43 

Pumping  Station 
aainteeaaee 

40 

Lab .Assistant 

St 

Heavy  Ka.. Operator 

51 

Track  Driver 

54 

Labourer  II 

55 

49 

Labourer  I 

Labourer 

Clerk-Typist 

SI 

ss 

44 

i 

43.4 

44 
39 
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Salary  Plffcrontlals  -  Michigan 

The  salary  level*  Cor  the  in-line'  positions  ex- 
pressed as  a  percent:  of  the  superintendents  salary  were  aa 
follows: 


Level 


SALARY  AS  A  %  OF  SUP  EMOTIM  DENT'S  SALARY 


Frlamrr  Plants 


Trenton 


lants 

Huron 


t. 


tfyaadotte 


Kan  Arbor  Jackson 

(Ut» OH 


Secondary  Plants 


Root lac  Avg. 


Range 


Level  I 
(Supt.) 

Level  II 

Level  III 

Level  IV 

Level  V 


100 

*6 


LOO 

74 
61 


100 

oh 

74 
57 
53 


100 
82.5 
61.5 
55.5 


100 
68 
60 


100 
14 
69 
63 


M 


6* 


6) 


5J 


15 

>t  - 
J3  - 


-86 
-74 
.5-63 


BOTE:  -  lowest  level,  shown  is  that  of  operator. 


The  salaries  of  the  various  levels  aa  a  percent  in- 
crease from  the  previous  salary  levels  are  aa  follows: 
(average) 

-  25X 

-  231 

-  121 

-  10% 


Level  I 
Level  II 
Level  III 
Level  IV 
Level  V 
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The  plant  operator  level 't  salary  et  a  percent 
Increase  over  tbe  labourer  rate  for  the  various  plants 
visited  wore  as  follows: 


fort  Huron 

-     20?. 

yandott* 

-     201 

Aon  Arbor 

-     241 

Jackson 

-     Ill  (truck  driver  lowest   level 
no  labour) 

Poutlac 

-     %0X 

» V7  "\  ■ 

21 X 

Rao^e 

11  to  3<TC 
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SALARY  AS  A  PERCENT  OF  SUPERINTENDENTS  SALARY  -  ChJRC  PLANTS 


JECT 

Soft. 

Asst.Supt, 

F 

Senior  Oper- 
ator 

Shift  Fore- 

Lead  Op- 
erator 

Filter 
Operator 

Operator 

Maintenance 
Foreman 

Maintenance 
Technician 

Lab.Tech- 
nician 

Maintenance  or 

Electrical  Op- 
erator 

Lead  Grounds- 
keeper 

uLERK    JROUNDS- 

<eeper 

Labour- 
er 

Brampton 

100 

t 

68 

- 

Burlington 

100 

87 

78 

Ft. Erie 

IOC 

84 

Ft. Franc  is 

100 

88 

Ft.  William 

100 

82 

Galt 

100 

88 

79 

Georgetown 

io& 

88 

-- 

KlTCHE'  ER 

100 

87 

76 

73 

83 

76 

79 

67 

LAKE'v  1  Eh 

lOO 

70 

79 

64 

6i 

VARKHAM  Twp. 

100 

! 

68 

PT.Al 

)  00 

88 

pT.COL&OftNE 

100 

84 

87 

84 

• 

Preston 

100 

80 

Richmond  hill 

100 

84 

Sault  Ste. 
Karie 

100 

• 

76 

73 

74 

70 

Sudbury 

100 

73 

Timmins 

100 

Union 

100 

63 

67 

70 

Si 

Erantford 

ICO 

83 

80 

70 

70 

80 

76 

73 

• 

68 

58 

Belleville 

100 

84 

DUNNVILLE 

100 

80 

67 

30CERICH 

100 

91 

88 

Fergus 

100 

81 

'JEPEan  Twp. 

100 

78 

;crth  Bay 

100 

77 

84 
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CONT'D 


PROJECT 


Owen  Sound 

100 

Stratford 

100 

TlLLSONBURG 

100 

SlMCOE 

1 00 

Bertie  Twp. 

100 

Waterloo 

100 

Supt.  Asst.Supt. 


84 


Senior  Ofsr- 

ATOR 


Shift  Fore- 
man 


Lead  Op- 
erator 


3PERAT0S 


"Maintenance 

Foreman 


Bl 

80 
91 
M 

34 
77 


lAINTENANCE 

Technician 


■AE.TSCH- 
I IIC  IAN 


30 


Maintenat.ce  "** 
Electrical  Op- 
erator 


lead  Grounds- 
Keeper 


Clerk 


Grounds- 
keeper 


Labourer 
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Salary  a*  a  Percent  of  Superintendents  Salary  - 

OVRC  Plants 


PROJECT 


LEVEL  I 

LEVEL  II 

LEVEL  III 

LEVEL  IV 

100 

88 

100 

87 

78 

100 

84 

100 

18 

100 

64 

100 

68 

100 

66 

100 

87 

76 

73 

100 

79 

100 

88 

100 

68 

100 

87 

100 

80 

100 

84 

100 

76 

100 

73 

100 

63 

67 

100 

83 

80 

70 

100 

84 

100 

80 

67 

100 

91 

Brampton 
Burlington 
Fort  Erie 
Fort  Francis 
Fort  Villiaa 
Gait 

Georgetown 
Kitchener 
Lake view 
Markham  Twp. 
Port  Arthur 
Port  Colbome 
Preston 
Richmond  Hill 
Sault  Ste. Marie 
Sudbury 
Union 
Brentford 

Belleville 

Dunnville 

Goderlch 


I 
I 


cont  d   • • • • 
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PROJECT 

LEVEL  I 

LEVEL  II 

LEVEL  III 

-EVEL  IV 

Fergus 

100 

61 

Nepean  Twp. 

100 

78 

North  Bay 

100 

64 

Oven  Sound 

100 

64 

Stratford 

100 

64 

Ttllaonburg 

100 

91 

Simcoc 

100 

64 

Bert la  Twp. 

100 

84 

Waterloo 

100 

60 

Avg : 

64 

74 

71.5 

Range : 

73-91 

67-80 

70-73 
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Sludge  Handling  Facllltiee 


Various  sludge  handling  techniques  are  employed  at  the 
Michigan  plants.  Unlike  OWRC  plants,  incineration  m  practised 
at  the  larger  plants.  A  sunwary  of  the  facilities  used  at  these 
plants  is  as  follows: 


y**l |   SLUDGE  HANDLIHG  FACILITIES 

~      Jill.   b£kenl"g  Vf?^    ^gsster  gsnd  Haul-  Itinera- 


Utlca 
Trenton 

A  Intent 
Pontiac 


0.42 
1.86 

0.21 
15.2 


Port  Huron  .1.2 


Jackson     .5.6 


lt 15ft. deep  ^polymers 
rectangular 


Wyandotte 


VI 


Ann  Arbor   .2.5 


liter 


E  eds  infi 


2 -stage 

-stage 
2 -stage 


fas 


1 -500ft.2 
i  nit 


4-units   2  -stage 


jency 

1  Emergency  A- single      r** 

:age         (  (lass) 


ires       y4% 


ft 


stage 


res 


f 

ires 


si  udge  & 
gj  rbage 


y«  s 


2 -units 


I 


nits 


All  plants  employing  incineration  disposed  of  the  ash  by 
placing  it  in  lagoons. 
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luPPlO— QtSTT  KaulPOOBt 


Information  regarding  •qulpta-nt  supplied  to  the 
plants,  other  then  the  nonul  hand  tools  sad  laboratory 
eculpaeat,  nee  noted.  A  susmsry  of  too  saulpasnt  pro* 
vided  for  toe  various  plants  is  as  follows: 


BUCKS 

1 

xac-  1 
:or   » 

iding 
over 

Plant 

flak-  1 

take  i 

uto  Wi 

ilder 

Other 

Utice    0.41  «gd 

1 

Trenton   l.te  " 

1 

- 

1 

1 

1 

- 

Alaeat    0.21  " 

Pontine  15.2 

1 

1 

2 

2 

3 

6-saaplors 

Pt .Huron  11.2 

2 

- 

2 

1 

3 

- 

Jaekeen  15. «   " 

2 

- 

1 

1 

- 

2-saaplars 

Wyandotte  52 

2 

m 

1 

• 

as 

- 

Aon  Arbor  12.5  " 

1 

1 

1 

1 

2 

aj 

lore 

In  the  past,  eeulpnant  similar  to  what  is  listed 
has  not  seen  supplied  to  the  sane  entent  as  In- 
dicated in  the  table.  However,  there  has  boon  a 
tendency  recently  to  supply  aero  equlpaent  of  this  type 
at  OWRC  plants.  Casual  observation  of  the  Michigan  plants 


I 
I 
I 
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indicated  that  some  were  probably  over  supplied  with 
some  of  the  supplementary  equipment  but  that  this  equip- 
ment did  facilitate  efficient  operation,  with  respect  to 
self-sufficiency  and  staff  moral,  e.g.  the  operators 
appreciated  being  able  to  use  a  plant  vehicle  to  move  a 
pump  or  sampler  rather  than  an  operator's  car. 
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Concluiions 


1.  The  salaries  for  equivalent  positions  at  Michigan 
plants  are  much  higher  than  those  at  OWRC  plants. 

2.  The  licencing  program  of  the  Michigan  Board  of 
Health  has  produced  superintendents  of  high  calibre 
with  respect  to  process.  The  superintendents  are 
most  concerned  with  the  protection  of  receiving 
streams  and  to  this  end  are  highly  laboratory 
oriented.   From  this  point  of  view  they  are  more 
qualified  than  OWRC  superintendents. 

3.  Sampling  programs  are  much  more  comprehensive  and 
sophisticated  than  those  followed  at  OWRC  plants. 

4.  Salary  differentials  between  a  higher  and  the  next 
lower  level  are  greater  at  Michigan  plants. 

5.  The  staffing  of  plants  in  Michigan  and  at  OWRC 
plants  is  comparable. 

6.  There  is  a  tendency  for  more  persons  to  be  in- 
volved with  maintenance  and  less  with  process 
control  at  OWRC  plants. 
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Recommendations 


1.  The  Division  of  Plant  Operations  should  review 
its  sampling  and  laboratory  control  program. 
Consideration  should  be  given  to  the  provision 
of  laboratory  equipment  at  remote  plants  in 
particular . 

2.  In  conjunction  with  the  findings  at  Michigan  ard 
comments  raised  at  the  1965  Chief  Operators  Con- 
ference, the  salary  differentials  established  at 
OWRC  plants  should  be  reviewed. 

3.  In  order  to  improve  process  control,  more  emphasis 
should  be  placed  on  obtaining  experienced  men  and 
men  with  high  qualifications  for  the  larger  plants. 
Raising  the  calibre  of  the  superintendents  will 
raise  the  standard  of  plant  operation. 

4.  As  a  result  of  the  comparison  of  treatment  results 
at  various  OWRC  plants  and  also  this  survey  of 
Michigan  plants,  more  emphasis  should  be  placed  on 
process  control. 

5.  Surveys  and  inspections  of  plants  other  than  those 
operated  by  the  OWRC  should  be  performed.  The 
experiences  and  knowledge  of  other  groups  will  prove 
invaluable  in  improving  the  functions  of  this  Divi- 
sion and  the  operation  of  OWRC  plants.  It  is  re- 
commended that  visits  be  made  to  plants  located  in 
the  States  bordering  or  lying  close  to  Ontario^. 
Plants  should  be  selected  on  the  basis  of  size, 
type  of  process  and  similarity  to  OWRC  plants. 
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Prepared  by: 


X^^t^OOL^^C 


D.  A.  MeTevieh,  P.  EuM 
Regional  Supervisor , 
Division  of  Plant  Operations, 
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D-4.3 
MICHIGAN   DEPARTMENT  OF  HEALTH 


OPERATION  REPORT  of  SEWAGE  TREATMENT  PLANT  FOR 
,  MICHIGAN 


tmnuTM 

1« 

ACTIVATED  SLUDGE  DATA 

OPERATOR 

Air  Applied                            5-Day  BOO 

Suspended  Solids 

Susp.  Vol.  Solids        Removed          D.O.                       Mixed  Liquor                           R 

etum 

udge 

Waste 

Rem 

a  r  k  i 

i 

Dote 

Hrj. 

CFM 

cf./lb. 
BOD. 

Pri.  Eff. 

final    Eff. 

final  Eff. 

Final  Eff.             Totol  Plant 

Settl. 

Sludge 

Density 

Index 

S 

Sludge 

"Pl/P0*/ 

Ma/i 

Lbs. 

Mq/1 

Lbs. 

Ma/l          Lbs. 

BOD 

S.S. 

Final 
Eff. 

Mg/I 

Solids  BO  Min. 

D.O. 

% 

Mq/I 

S.S. 

1000 

Rem        iuuuc.t. 
of  tank 

% 

% 

%         % 

Mg/1 

Gols. 

I 

1 

2 

1 

3 

4 
5 

6 

7 

8 

9 
10 
11 
12 

13 

14 

15 
16 

17 

18 
19 

» 

20 

1 

21 

22 

■ 

23 

24 

25 

■ 

26 

27 

1 

28 
29 
30 
31 
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CHLORINA: 
SEWAGE  TRE,' 

ION  RECORD 
wMENT   PLANT 

D-3 

Sheet  No.  2  of  3 

Month  of                                  196   . 

Plant  Operator 

Municipality  (City  or  Town) 

Hour 

Sewage 
Flow 
mgd 

Chlorine 

Col  i  form 
Density 
(MPN) 

Date 

Hour 

Sewage 
Flow 
mgd 

Chlorine 

Lbs./ 

Day 

Rate 

Residual  (mg/l) 

Lbs./ 

Day 

Rate 

Residual 

tmq/l) 

Coliform 

Date 

O.T. 

,., 

O.T. 

minus 

I.S. 

O.T. 

I.S. 

O.T. 

minus 

I.S. 

Density 
(MPN) 

___ 

19 

i 

. 

: 

14 

20 

15 

21 



16 

j     22 

17 

23 

■ 

i 

_ 

18 

24 
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CHL0R1NATI0N  RECORD 
SEWAGE  TREATMENT  PLANT 

D-3 
Sheet 

Mrvnth  nl 

No.  3  of  3 
196 

m            Plant  Operator 

Municipality  (City  or  Town) 

Hour 

Sewage 
Flow 
mgd 

Chlorine 

Coliform 
Density 
(MPN) 

Date 

Hour 

Sewage 
Flow 
mgd 

Chlorine 

Lbs./ 

Day 

Rate 

Residual  (ma/I) 

Lbs./ 

Day 

Rate 

Residual  (mq/l) 

Coliform 

_    Dote 

O.T. 

I.S. 

O.T. 

minus 

I.S. 

O.T. 

I.S. 

O.T. 
minus 
I.S.  „ 

Density 
(MPN) 

25 

31 
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1 
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OPERATION  REPORT  of  SEWAGE  TREATMENT  PLANT  FOR 
,  MICHIGAN 


D--4 

MICHIGAN  DEPARTMENT  OF  HEALTH 


MONTH. 


.19_ 


MISCELLANEOUS  DATA 


OPERATOR- 


Weottwr 


Row  Sewogt 


Precip. 


Temp.    CFI 


Dot* 


lnch« 


Wax. 


Min. 


Type 


Temp. 


Flow 


MGO 


Grit 


Plant  EH. 
E.  Coll. 


Cl«  Power 


AUX 

FUEL 


pH         cf/mo  MPN/lOOml. 


lbs.  KWH  •   • 


limgrki 


i 

2 

3 

4 

S 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


ARITK. 
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OPERATION  REPORT  of  SEWAGE  TREATMENT  PLANT  FOR 
,  MICHIGAN 


D-4.1 

MICHIGAN    DEPARTMENT  OF   HEALTH 


MONTH_ 


J9_ 


PRIMARY  TREATMENT  DATA 


OPERATOR- 


Dctt 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


5-Doy  BOD 


Suspended  Solids 


Suspended  Volatile  Solids 


Inf. 


Iff. 


Rem. 


Inf. 


EH. 


Rem. 


Inf. 


Eft. 


Mg/I 


>M 


Mo/I 


%  MQ/I 


Mfl/I 


lbs. 


%  Mfl/1 


lbs. 


MO/' 


lb*. 


Remarks 


OPERATION  REPORT  of  SEWAGE  TREATMENT  PLANT  FOR 
,  MICHIGAN 


D-4.3 

MICHIGAN  DEPARTMENT  OF  HEALTH 


MONTH. 


J9_ 


DIGESTER  AND  SLUDGE  DATA 


OPERATOR. 


Row  Sludge 

Supernatant 

sludge  near  bottom 

Temp 

Gas 

Remarks 

Lb*. 

Total 

Vol.                                       '     Total     |      Vol. 

Susp. 

5-Doy 

Total 

Vol. 

Vol.    1 

Dote 

Per 

Solids 

Solids           -  .               u        Solids    !    Solids 

Solids 

BOD 

Solids 

Solids 

Adds            „             ., 

Produced 

Wasted 

Gek 

lOOOcf. 

Gait.           pH 

pH             'f 

cu.ft. 

cuft. 

Digester 

% 

% 

4. 

%              % 

Mo/1 

Mjj/1 

% 

%            MO/I   1 

1 

Kot*  —  Include  ootlcwe 

2 

of  sludge  to  beds 

3 

4 

5 

6 

. 

7 
1 

9 

io 

t 

11 

12 

13 

M 

'  * 

15 

16 

17 

11 

If 

• 

20 

.' 

. 

21 

22 
23 
24 

.  - 

4 

25 

26 

27 

28 

1 

29 

30 

31 
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! 
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MICHIGAN    DEPARTMENT  OF  HEALTH 


MONTH. 


OPERATION  REPORT  of  SEWAGE  TREATMENT  PLANT  FOR 
,  MICHIGAN 

-19 VACUUM  FILTER  &  INCINERATION  DATA  OPERATOR 


' 

Sludge  to  Filter 

Chemicals  to  Filter 

Filter 

Filtrate 

Filter  Cake 

Incineration 

Remarks 

Date           Gol. 

Tot. 
Sol. 
% 

Lbs. 

PH 

CcO 

FeCU 

1  Vol. 
Sus.        5usp 

8*™     Solids 

Mg/I          o£ 

SDoy 
Rod 
Mg/I 

Thou. 
!r* 
Wet 

Tot. 

Sol. 
% 

Vol. 
Sol. 
% 

Hrs. 
Opr. 

Yield 

••• 

Fuel 
BTU 

Lbs. 
Dry 

R 

Lbs. 
Dry 

-            Hours 

Yield         Gol. 

pH 

I   . 

' 

2             3 

4 

5 

•6 

7 

•8             9 

••10          11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

* 

l 

2 

' 

c'hem.  dosage 
•R X  100 

3 

dry  solids 

4 

••lbs.  ot  dry  sludge 
(opplied  col.  3) 

5 

6 

sq.  ft.  x  hours 

7 

8 

•••(ot  specified 

t 

•  'udgc  dry  solids  content) 

1 

i 

9 

10 

' 

Mult.  Heorth — lbs.  of  wet  sludge 

■ 

n  ■ 

wr  hour  per  sq.  ft.  of  heating 

11 

} 

surface. 

12 

13 

,cr —  lbs.  of  wet  sludoe 

per  cu.  ft.  of  combustion  cham- 

14 

\ 

ber. 

15 

16 

17 

■     i 

18 

i 

19 

* 

20 

21 

22 

i 

23 

24 

25 

I 

26 

1 

27 
28 

: 

. 

. 

29 

» 

30 
31 

TOTALS 
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SOLIDS  BALANCE    REPORT  -  PRIMARY  SEDIMENTATION  TANK  OPERATION 


.,  MICHIGAN 


MONTH 


196. 


OPERATOR 


RAW  SLUDGE  PUMPED 


DATE 


SUS.  SOL.  REMOVED 
IN  PRI.  SED. 


SUPERNATANT  RETURNED 
TO  PRIMARY  INFLUENT 


WASTE  ACT.  OR  SEC 
SLUDGE  RET.  TO  PRI.  INF. 


TOT.  LBS. 

REMOVED  BY 

PRI,  TANKS 


DIFFERENCE 

BETWEEN 

RAW  SLUDGE 

PUMPED  4  S.S.  REM 


REMARKS 


f^^cr 


Mo-  of  &L£>SS- 


On  S>re     ?%.&) 
?£>m-  Cu.*etF/£sz 

~Trf£  <??  Petx. . 

5. 

H &**.*$£ 
OrtttLa   St,H0<*E 


TAprf  •  ^o-  or  Mey 


Pu 


£*  *J  i 


^  cj  IS  1/  iE.  V 


/VliCrtitciM 


PI    . 


UTic  Pt 


0-4-2.    ^A4>£>       Vc-  -^M^"*-1^ 

/    ,v\A'o    Beer,         C.r^  e  <i n i "") 


A<-  rv^ooT- 


^ 


(J0.  Of.  /st+iPT    & 
A. 


w. 


GU*c  i  pi  c-f-77  o^i 


2  -   "Ta^s 
Sp«rjtr.s 

.  |    -      S«u«.rt. 


Oil    M6t>    A*...    ,       O'fMftC     Mix. 

/      4crt 

/   /tc^.       ^  P-<4*CF««  o) 


I  -   *«.•*-«/ 


M.S. 


SCu^jc      cf/"y»"»j     fc>«.«£t. 


V<.r/     u^t^f    m%^r>.t*j*\»e4 


t       "    p*/-^    f'"»*<    /it/|)      by    7»-/>» 


CMJi      8 


I 


CLASS 


CfH&F 


~=¥Z 


Zoo 


peoxs-cT 


P2_ 


uric  Q 


^U.K\OiQT' 


f 


3T*Ff   Dunes        Ours/ce.  &sctsr.   £lSa* 

5twoo£ 


*7~©      U>  tf"0  **. 


A36E      "BcrJ£.FtTS-.  O-T.   ffcem- 
-ST4T-    #•«.. 

•  UViFoe/ni 


9 

It.   3    2.<x>ki  'Fy'*,  3-*>*i-t0yn,  4*fe      J-  «*■» 

NfeT       5i*pp/f-«e/ 


S»c-  Sec. 


C  Kv    pay  s    o«« * Aeff 

Pf/.       |'W     -fit//         ^  y       e  /  //. 


Cor\fr6.cfccf     out 


guecr.    these    ft*    Ace  £ue&£k» 


Dr.cf  »-it      Yb    Deft    >^e/ 
0/««-     t*     A/|itw-  W.   oi  Me* cm 


Sc-wW     M+*t*r. 


t 


fi>e£/     Mini    Tvu»    (KcP 


fo   NUcrf.   ©Or.     o(-      fLe^^-p^ 


-  OPE*.    Costs 


I 


aa<V<2£S 


(Jaw  ij  Fii  »■ '     '2<t  fcr.  -*«*»»,.  S*~ifA 

pE  ■     % h  f  <3i      C  onjp. 

g.QD.s^     -\J„7/     at2.-2U 

Do 

l/0t.  *<;»<»>  .7 


Oct***    {Co«-y<->t    Af 


tOo  -      N\»j      |+»  (p     ft^/'J.-c-ttl-/ 


Z,   P-E-j    FC.j    imM4t-M  4TW«r,    »W.S.i4b 


5  ^  Ci"»p        3<4+yr /wrc- 


Sap- 


^ 


QS~&o     ltd-  vfjCSj  Supp/frt,  k>*l. 


Pu  0>oT        S  <u  ig  t/  iS.  / 
A/llC  H  I  G  O  rJ 


P/g  a  J*g  c  r 


P/SlM-  CJ.*e.iFt£fi 

1rP£  of  fetx. . 

5. 

Or**.*  s>.n0<>e 


PI 


V^V^O  O    OTTI 


IS    Acre*       Cjy«it«d^ 


TREMTOO 


■3-3    hACD 

2     Act*     £jr*SJ«j) 

2     -Similar     +t>     Belle  r/f/o    ««(/   a  ((H/e  SaMftW 


6     pump/  "i     sfa'ffo 
I    vutVk    \WZ    r»A*«o    t*paci4f  (ff"^*         Yes 
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4. 
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